CIRCUIT 

CCMPUTER 




The Tektronix Circuit Computer has been designed to compute directly problems involving resistance, 
inductance, capacitance, frequency and time. The computer consists of three circular decks, containing 
seven scoles, and a hairline indicator. 

The primary design objective is to provide a means of quick computation of time values from other cir- 
cuit dimensions. 
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Fig. 1 

1. Capacitive Reactance 

To find reactance Xc, of a capacitor C, at frequency f: 

a. Set the arrow marked FREQUENCY (middle deck) to the frequency on the Fc scale (top deck). 

b. Set the hairline indicator over the capacitance on the C scale (middle deck). 

c. Read the reactance Xc, under the hairline on the R scale (top deck). 



Note that f must be the frequency of a sinusoidal wave. Any of the three variables in the equation 
may be solved using these three scales. 
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3. Resonance 
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To find resonant frequency h, of o series-resonant circuit consisting of an inductance L, and a capaci 
tance C: ' 

a. Set the inductance on the L scale opposite the capacitance on the C scale. 

b. Read the resonant frequency fa, on the Fl scale opposite the Frequency arrow. 
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4. RC Time Constant and Risetime 

RC tr = 2.197RC* 

a. Set the capacitance on the C scale opposite the resistance on the R scale using the hairline indicator. 

b. Read the RC time constant and the risetime on the tc scale (middle deck) through the window in 
the top deck, opposite the appropriate arrows. 

*See page 7 for discussion of risetime and time constant. 
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5. L/R Time Consiani and Risetime 




TR 



= 2.197 



L* 
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To find the time constant or the risetime of a circuit consisting of on inductance L in series with a resis- 
tance R; 

0 . Set the arrows for the L/R time constant and risetime to the window in the middle deck. 

b. Set the resistance on the R scale opposite the inductance on the L scale using the hairline indicator. 

c. Read the L/R time constant and risetime on the jl scale (bottom deck) through the window in the 
middle deck opposite the appropriate arrows on the top deck. 



*See page 7 for discussion of risetime and time constant. 
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6. Filter Cut-Off Frequency 
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To find the cut-off frequency fco (3-db-down point) of a circuit consisting of a resistance R, and a capaci 
tance C, connected os a mid-series section of a low-pass or □ high-pass filter: 

o. Set the resistance on the R scale opposite the capacitance on the C scale using the hairline in 
dicotor, 

b. Read the cut-off frequency fco opposite the Frequency arrow on the Fc scale. 




7. Risetime 



For most pulse work, risetime 7 r is defined os the time required for the instantaneous amplitude to rise 
from 10% to 90% of its maximum value. 




Fig. 7 



The overall risetime of a system can be computed to useful approximation from the risetimes of its indivi- 
dual components by the formula: 

TR = yTRi" + TR:;"+TR3”- • • 

8. Discussion of Risetime and Time Constant 
Consider the simple low-pass filter shown in Fig. 8. 




Fig. 8 



After the switch is closed, the voltage Ec will approach Eq according to the function: 

— t 

Ec = Eo (1 - e } 

as shown in Fig. 9. 
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Fig. 9 
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The time constant of a circuit is defined os the time required for the instantaneous voltage to rise from 0 to 

63.2% (1 — of its maximum. Risetime is defined here as the time it takes the instantaneous voltage to 
e 

rise from 10% to 90% of its maximum. 



Defining risetime as the time (t 2 — t|) it fakes for Ec to rise from 0.1 to 0.9 volts, we may write: 




= 0,1 



— f.. 

1 _ e “C _ 0.9 



e 



1 




= 0.9 




= 0.1 
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e 




1 

0.9 



1 . 111 ... 





(3) 



Solving for 



t;-t, 

RC 



we fake the log of equations (3) to the base e: 



loge e = logo 1.111 
-^log, e = log. 1.111 



logo e = ioge 10 

-L|oga e = ioge 10 



Since loge e = 1: 

= log. 1.111 

Subtracting we get: 

= loge 10 — logo 1.111 = logo 



^ = 109.10 



= logo 9 = 2.197225 



loge 9 = 2.197225 

7R = 2.197225 RC 
Or, 

7r = 2.1972 RC 

This relationship can be demonstrated for L/R current risetimes as well. 



(4) 

(5) 

(61 

(7) 

( 8 ) 

( 9 ) 
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The frequency response of the low-pass filter shown in Fig. 8 will be down 3 db when: 



Xc= R 



1 



2irfC 



Solving for RC: 



RC = 



27rf 



Substituting in (9): 



TR = 2.1972 



27rf 



TR 



.349 



And 



.349 

TR 



TR 



( 10 ) 



( 11 ) 



( 12 ) 



Note that K, the translation factor, wos determined for sine woves cs 0.349; for other waveforms K would 
fall between 0.34 and 0.39. 
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• Also Service Center 



TEKTRONIX, INC. 

Oregon Corporation, Home Office & Factory, P. O. Box 500, Beaverton, Oregon 97005 
: (503) 6-14-0161 TWX— 503-291-6805 Telex : 036-691 Cable : TEKTRONIX 

FIELD ENGINEERING OFFICES 

Huntsville... 3322 South Memorial Parkway, Suite 27, Huntsville 35801 _ 

Telex 05-0-123 ... Telephone: (20a)8Bl-2912 

Phoenix... 7045 E. Camclbadv Road, Scottsdale 8S2S1. . .Telex 066-701 Telephone: (602)946-4273 

Tucson Area: Enterprise 3o3 

San Diego,.. Suite 107, 6150 Mission Gorge Road, San Diego 92120 a, 

Telex 069-525 ... Telephone; (714)283-6225 

• Orange... 1722 E. Rose Avenue, Orange 92667. - .Telex 6-78432 Telephone: (714)633-3450 

Pasadena... 1194 East Walnut Street, Pasadena 91106. . .TWX: 213-449-1151 .. .Telex 06-74397 

Telephone (213)449-2164 
From Los Angeles telephones call : 681-0201 

.S'un/n Barbara... 1310 Santa Barbara Street, Santa Barbara 93104 

Telex 658-411 ... Telephone: (80a)963-l84« 
Island of Oahu, Hawaii Area : ENlerprisc 5-700 

• FanNuys... 16930 Sherman Way, Van Nuys 91406. . .Telex 06-74396 Telephone: (213)987-2600 

From Los Angeles telephones : 873*680o 

ll'alniil Creek... 1709 Ml. Diablo Blvd„ Walnut Creek 94596 .. .Telex 033-644 .... Telephone ; (415) 935-6101 

From OakJand, Berkeley, Riclimond, Albany and San Leandro J 2o4-o3a3 

• Palo Alla... 3750 Fabian Way, P.ilo Alto 9-1303. , .Telex 3-I-8-111 Telephone: (415)326-8501) 

Denver... 2120 South Ash Street, Denver 80222. , .Telex 045-662 Telephone: (303)757-1249 

Salt Lake Area : Zenith 381 

Slamfonl... 125 Str.awberry Hill Avcmic, Stamford 06902 ... Telex 096-5917 Telephone: (203)325-3817 

• Orlando... Suite 185, 1010 Executive Center Drive, Orlando 32803 

(also serves Puerto Rico) Telex 56-4465 ... Tekphone: (30a)Wl-23^ 

From The Cape Kennedy Area: 636 -UjhJ 

• Atlanta... Suite 106, 1680 Tiillic Circle, N.E., Atlanta 30329. . -Telex 05-42233 .... Telephone: (40-1)633-0344 

• Qiicago... 400 Higgins Road. Park Ridge 60068. . .Telex 02-53374 Telephone; (312)8^-6666 

119 East Ogden Avenue, Suite 111. Hinsdale 60521 .. Telex 02-53694 .. Telephone: (312)32a-30a0 

Indianapolis... 3937 North Keystone Avenue, Indianapolis 46205. . .Telex 027-348 

Telephone: (317)LIherty 6-240B 

Kansas City... 5845 Horton, Suite 106. Mission 66202. . .Telex 04-2321 ... Telephone: (913)HEdrick 2-1003 

Sl Louis Area: ENterprise OslO 

• Baltimore... 1045 Taylor Avenue. Towson 21204. ..Telex 087-804 Telephone: (301)825-9000 

From Harrisburg. Lancaster and York Area call ENterprise 1-0631 

• Rockville... 1500 East Jefferson Street, Rockwilk 20852. . .Telex 89-2337 Telephone; (301)427-0700 

• Boston... 244 Second Avenue, Waltham 02154. . .Telex 091-6301 Telephone: (617)894-4550 

• Detroit... 27308 Southfield Road, P. O. Box 37, Lathrup Village 48075 

Telex 023-400 ... Telephone: (313)358-3122 

Minneapolis... Suite 115, 7515 Wayzata Boulevard, Minneapolis 55426 

Telex 029-699.. Telephone: (612) 54o-2o8i 

St P.H1I... Pentagon Office Park, 4930 West 77ih Street. Edina 55435 Tekpiionc: (612)920-1860 

Telex 29-5393 

Sl, Louis... 119 North Harvey, St. Louis 63135. . .Telex : 044-851 Telephone: (314) JAckson 4-0900 

Cherry Hill... ‘109 Kings Highway North, Cherry Hill 08034- . -Telex 84-5338... , Telcphrme: (009)677-4.1.33 

• Springfield... 964 South Springfield Avenue, Springfield 070SI .. -Telex 1-2634-1 .... Telephone: (201)379-1670 

• Albunucrtpie. . . 1258 Ortiz Drive, S.E., Albuquertpie 87108. .. Telex 074-6421 Telephone: (505)268-3373 

Southern New Mexico Area; Enicrpnsc 678 

Buffalo... 965 Maryvalc Drive, Buffalo 14225... Telex 091-385 Telephone: (716) 633-7861 

• Endicoit... 3214 Watson Blvd.. Endwell 13763. . -Telex 093-319 Telephone: (607)PIonecr 8-8291 

• Poughkeepsie... 12 Raymond Avc., Poughkeepsie 12603. . .Telex 96-816 Telephone: (914)471-3620 

• Syracuse... East Molloy Road & Pickard Drive. P.O. Box 15.5, Syracuse 13211 

Telex 093-739 .... Telephone: (3I5)4oa-6666 

• New York City and Long Island. . . 125 Mincola Avenue, Roslyn Hcighls, L. I., N, Y. HS77 , 

Telex: ROSN 01-26^6 .... Telephone (S16)HT 4-2300 

• iVorllu-rn 964 Smith Springfield Avenue. Springfield, New Jersey 07081 ... Telex 1-26344 

Telcphtme: (301)379-1670 

Hnd.uin Kiter r,ilh-v, iVcsIcIsesler Cmmlv, Cann.rlicul . . . 125 Strawberry Hill Avc.. St:imford. Cotmeclictit 06902 

Telex : 096-5917 Telephone; (203)325-3817 

• Grcciishoro... lOll Hc.melami Avenue, Greensboro 27405. . -Telex 57-4416 Telephone: (919)274-4647 

Cleveland... 5562 Pearl Road, Suite 101, Cleveland -14129. .. Telex 098-3217 Telephone: (216)884-6558 

Columbus... 12 West Selby Blvd., Suite .5. Worthington 43085 

Telex: WOGN 02-1-684... Telephone: (614)888-4040 

Dayton... 3309 Office Park Drive. Dayton 45439. . .Telex 02-88225 Telephone: (513)293-4175 

• Philadelphia... 126 Presidential Blvd- North, Bala-C>iiwyd 1900-1. .. Telex 083-4218 

Telephone: (215)TEnnyson 9-3111 

Pittsburgh... 3834 Northern Pike, Monroeville 15146. . .Telex 086-761 Telephone: (412)351-3345 

North Central Area — conincl our Endicott, New York Office 
South Central Area — contact our Baltimore. Maryland Office 

• Dallas... 2600 Sicmmons Freeway, Suite 162, Dallas 75207. . .Telex 073-2217 

Telephone: (214)MElrosc 1-1560 

Houston... .372,1 Westlieimer. Suite H. Houston 77027.. .Telex 077-494 ... Telephone; (713)NAtionai 2-8141 

New Orleans, Louisiana Area: WX 3093 

San Antonio... 8031 Broadway, San Antonio 78209. . -Telex : 76-7456 Telephone: (512)TAylor 6-0686 

Alexandria... Suite 102, 201 Lineninia Road, Alexandria 22304. . .Telex 8-9-106 ... Telephone: (703)751-6096 
Newport News... 618C Dresden Drive, Newport News 23601 .. -Telex 82-3409 .... Telephone: (703)593-3301 

Se;illlc... 410 Baker Boulevard. Aiidnvcr Industrial Park. Seattle 9S188 

Telex 032-488 Telephone: (206)CHerry .3-2494 

From Portland. Corvallis. Eugene (Oregon): Comnicrec 9369 
From Pullman, Richland, Spokane, Yakima: Zcmili 9369 

Area Code Numbers arc in parenthesis preceding telephone number. 
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